ABSTRACT We have recently described the ability of abrupt short-to-long changes in atrial cycle length (CL) to prolong refractoriness of the His-Purkinje system (HPS) and increase the likelihood of aberrant ventricular conduction. We have also shown similar functional behavior in retrograde refractoriness of the HPS during changes in ventricular CL. To further assess these characteristics we evaluated the effect of abrupt short-to-long change in ventricular CL on the phenomenon of macroreentry within the HPS (Re-HPS) in 20 patients in whom Re-HPS occurred during application of a ventricular extrastimulus (V2) at a constant ventricular CL (method 1) and/or with abrupt short-to-long change in CL (method I1). For both methods V2 was coupled to a CL of identical duration, designated the reference CL (CLR). In method I the CLs preceding (CLp) the CLR equaled CLR, whereas in method II CLP was less than CLR. The results showed a dramatic increase in occurrence of Re-HPS with abrupt short-to-long change in CL with Re-HPS occurring in 19 patients with this method compared with in 11 patients during constant CL. In 10 patients manifesting Re-HPS with both methods the associated retrograde conduction (V,H,) delays were equal or less during abrupt short-to-long changes in CL and, remarkably, there were concomitantly shorter antegrade conduction (H,V) delays compared with at a constant CL. Moreover, despite the resulting shorter V V3, additional Re-HPS beats were also more likely to occur with abrupt short-to-long change in CL compared with at a constant CL. These findings suggest that (1) there is an earlier onset or more distal site of retrograde block in the right bundle branch-Purkinje system or Purkinje-myocardial junction with abrupt short-to-long change in CL, which is consistent with previous findings of increased refractoriness of HPS with this method, and (2) that such changes in CL can facilitate reentry involving the HPS. Circulation 69, No. 1, 26-32, 1984. RECENT STUDIES have demonstrated that abrupt short-to-long changes in cycle length (CL) affect the His-Purkinje system (HPS) (VIV,) than those observed at constant CLs. (3) Abrupt changes in CL produced a divergence in the refractory characteristics of the HPS and ventricular muscle (VM). These observations suggested that the type of HPS behavior associated with abrupt changes in CL was fundamentally different from the so-called cumulative response to preceding CLs that occurs in VM. To further assess the fundamental nature of this seemingly paradoxical behavior, we systematically examined the effect of abrupt short-to-long changes in CL on another common electrophysiologic phenomenon in man, macroreentry within the HPS (Re-HPS), which occurs during ventricular premature stimulation. Re-HPS is a well-elucidated model for reentry in the intact human heart that could permit analysis of the effects of short-to-long changes in CL on reentry. i The possible mechanisms of the effects of abrupt short-tolong changes in CL on this model and the clinical significance of the findings are discussed. CIRCULATION 
RECENT STUDIES have demonstrated that abrupt short-to-long changes in cycle length (CL) affect the His-Purkinje system (HPS) in an unexpected manner. '4The classic concept that duration of HPS refractoriness varies directly with CL could not account for the following observations: (1) Abrupt short-to-long changes in CL during studies of the antegrade refractory period significantly affected the phenomenon of aberrant ventricular conduction (VAb), such that VAb occurred exclusively or occurred at longer atrial coupling intervals (A1A,) and H H, intervals than it did at constant CLs. (2) Similarly, abrupt short-to-long changes in CL during studies of the retrograde refractory period produced retrograde conduction delay in the HPS at longer ventricular coupling intervals (VIV,) than those observed at constant CLs. (3) Abrupt changes in CL produced a divergence in the refractory characteristics of the HPS and ventricular muscle (VM). These observations suggested that the type of HPS behavior associated with abrupt changes in CL was fundamentally different from the so-called cumulative response to preceding CLs that occurs in VM. To further assess the fundamental nature of this seemingly paradoxical behavior, we systematically examined the effect of abrupt short-to-long changes in CL on another common electrophysiologic phenomenon in man, macroreentry within the HPS (Re-HPS), which occurs during ventricular premature stimulation. Re-HPS is a well-elucidated model for reentry in the intact human heart that could permit analysis of the effects of short-to-long changes in CL on reentry. i The possible mechanisms of the effects of abrupt short-tolong changes in CL on this model and the clinical significance of the findings are discussed. CIRCULATION 
Methods
Electrophysiologic studies were performed in all patients after obtaining signed consent to the explained procedure. Patients were studied in the unsedated, postabsorptive state. With the use of local anesthesia and fluoroscopic guidance, multipolar electrode catheters were percutaneously introduced and positioned in the high right atrium, the atrioventricular junction, and the right ventricle to record local electrical activity or for local pacing. All during right ventricular stimulation is dependent on retrograde block in the RBBB-PS and delayed conduction in the LBB. 5 10 12 Depending on the level of retrograde penetration in the RBB-PS and the degree of delay of retrograde conduction in the LBB, recovery of excitability permitting antegrade conduction along the RBB-PS axis may occur, resulting in V3. Remarkably, the present study demonstrates a higher incidence of Re-HPS with abrupt short-to-long changes in CL despite comparable retrograde conduction delay at a constant CL. Moreover, the shorter HNV3 intervals in association with less retrograde conduction delay at the outer limit of the V3 zone with abrupt short-to-long changes in CL are indeed unique.
Facilitation of Re-HPS with abrupt short-to-long CL change. For more frequent occurrence of macroreentry with abrupt short-to-long changes in CL despite comparable or longer retrograde delay during constant CL an earlier recovery of the antegrade limb, or RBB-PS, has to be postulated. This could occur as a result of an earlier onset or more distal site of retrograde block in the RBB-PS or at the Purkinje element of the Purkinjemuscle junction (PMJ). 
